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Leading Edge
Book ReviewThe discovery of microRNAs stands out as a major landmark 
in the history of molecular biology. To acknowledge this con-
tribution, the Lasker Foundation recently awarded its 2008 
Basic Medical Research Award to microRNA pioneers Victor 
Ambros and Gary Ruvkun, as well as David Baulcombe for 
his related and complementary work. These small noncod-
ing RNAs (18–25 nucleotides in length) have emerged as a 
new class of gene regulators that are 
implicated in many cellular pathways 
in eukaryotes. Since the discovery that 
microRNAs are broadly conserved, our 
understanding of these small noncod-
ing RNAs has rapidly expanded. This 
breakthrough discovery has gener-
ated a new wave of research in which 
investigators are rushing to assay the 
impact of microRNAs in their particular 
field of study. Researchers are faced 
with the challenge of catching up with 
the numerous reviews that cover only 
one aspect of microRNA biology or 
that cover multiple aspects in a some-
what superficial manner. MicroRNAs: 
From Basic Science to Disease Biology 
aims to provide readers with a single 
piece of literature offering a broad and 
up-to-date overview of the fast-moving 
microRNA field.
MicroRNAs: From Basic Science 
to Disease Biology is a collection of 
original essays and adaptations from 
papers written by prominent investigators. There are also fore-
words by Nobel laureate Sidney Altman and by Victor Ambros. 
For the most part, contributions are presented as adaptations 
from publications. As a consequence, the information relevant 
to a specific theme can be found throughout the entire collec-
tion. The book groups 38 chapters into six major sections that 
cover the discovery of microRNAs, their functions, detection, 
and quantitation, bioinformatics approaches to discover new 
microRNA targets, and finally their implication in stem cell biol-
ogy, development, and disease.
What are the potential implications of microRNAs for my 
research program? Are microRNAs directly involved in the reg-
ulation of my favorite gene or pathway? Throughout, this book 
offers both the theoretical and technical frameworks to seek 
answers to these common questions. In fact, we felt that this 
book could be used as a walk-through practical resource, as it 
forms valuable bridges from the basics of microRNA biology, 
to the use of bioinformatics to predict targets, to the detec-
tion and quantification of candidate microRNAs or profiling on 
a genome-wide scale, to functional assays both in vitro and in 
vivo.
Three sections stand out and particularly appealed to us in 
this book. First, the bioinformatics section (Section III: compu-
tational biology of microRNAs) is accessible to neophytes yet 
still offers far more than a basic overview. In particular the chap-
ter by Enright and Griffiths-Jones clearly introduces the crucial 
miRBase resource (http://microrna.sanger.ac.uk). miRBase is a 
nexus of microRNA databases, which includes a comprehen-
sive name registry, microRNA sequences, genomic informa-
tion, and predicted targets. Of outstanding interest also in this 
section is the chapter by Grün and Rajewsky, which overviews 
important concepts and the most popular mRNA target predic-
tion tools available online. Both chapters constitute an excellent 
starting point and reference for researchers seeking to learn the 
basics about web-based bioinformatic 
microRNA resources. In addition, four 
other chapters introduce the reader to 
some of the more advanced strategies 
and concepts related to the prediction 
of microRNA genes and their targets.
Second, the chapters in Section V: 
microRNAs in disease biology deliver 
a current perspective on how microR-
NAs have recently forced a reinterpre-
tation of the gene networks in human 
disease, with a particular focus on 
cancer. Among the excellent reviews 
grouped under this theme are the com-
prehensive and insightful contributions 
by Fabbri, Garzon, Cimmino, Calin, 
and Croce (High throughput microRNA 
profiling in cancers) and Ventura, 
Kumar, and Jacks (Roles of microRNAs 
in cancer and development). These two 
chapters recapitulate the findings that 
fueled a surge in new avenues for can-
cer research, in particular the revelation 
that microRNA loci are associated with 
fragile chromosome sites. Noteworthy also in this section, the 
chapter by Grey, Hirsh, and Nelson (Identification and potential 
function of viral microRNAs) draws on the broadly unresolved 
interface between virus biology and microRNAs. This chap-
ter provides an overview of the numerous known or predicted 
virus-encoded microRNAs and their discrete expression, with a 
particular focus on herpesvirus microRNAs. By the same token 
this chapter makes it clear that many interesting questions 
remain unanswered concerning the functional significance of 
virally encoded microRNAs.
Third, an important section of this book is dedicated to 
methods and detailed protocols, which makes it a solid refer-
ence at the bench. In section IV, five chapters are specifically 
dedicated to strategies for the detection and quantification 
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of microRNAs in solution, on blots, or in situ. A description of 
two real-time PCR-based strategies is included: the TaqMan 
method and one based on universal reverse transcription. 
Another chapter covers the locked nucleic acid (LNA) analogs-
based techniques for northern blots and in situ detection of 
microRNAs, an important technical breakthrough in detecting 
short RNA species. Additional chapters describe the Invader 
assay (a sensitive, quantitative, and fluorescence resonance 
energy transfer-based method to detect microRNAs) and a 
quantitative single-molecule detection method. Another very 
good reference elsewhere in the book is chapter 5 (Identifica-
tion of miRNAs in the plant Oryza sativa), authored by Zhou, 
Chen, Luo, Wang, and Qu, which includes a detailed method 
to generate microRNA libraries by cloning.
Together with these forte themes, we also appreciated con-
tributions by Alvarez-Garcia and Miska (The microRNAs of C. 
elegans) and by Hagen and Lai (Seeing is believing: strategies 
for studying microRNA expression). The first recapitulates the 
genetic findings in the worm Caenorhabditis elegans, which set 
the ground for the entire microRNA research field. The latter 
chapter by Hagen and Lai provides a front row perspective on 
the technical aspects of the emergence of microRNA research. 
This chapter also highlights some of the key molecular tech-
niques used to characterize these small RNAs and their targets 
in various model organisms, such as transgenic reporter strat-
egies and whole-mount in situ detection.
We felt that the central aspect of the mechanistic basis of 
microRNA-mediated gene repression was underrepresented in 
the book. A current, and intense, debate still surrounds com-
peting theoretical models regarding how microRNAs inhibit 
gene expression. This scientific debate has been underway 
since the landmark publication on the mechanism of action of 
microRNAs by Olsen and Ambros in 1999. Models proposed 
since then include inhibition of translation initiation (through 
a number of distinct means), inhibition of translation elonga-
tion, nascent protein chain degradation, ribosome drop-off, or 
the sequestration, deadenylation, and degradation of target 
mRNAs in P bodies. These models are in principle not mutually 
exclusive, but they are unequally supported in the literature and 588 Cell 135, November 14, 2008 ©2008 Elsevier Inc.are sometimes supported by controversial results. Although 
this unresolved topic is the focus of intense research by a large 
number of groups, a single chapter of this book outlines mainly 
one group’s important and early work on microRNA-mediated 
translational control.
One important challenge for this book was the inclusion 
of the latest advances in a field evolving by both theoretical 
and technological quantum leaps. As a consequence, some 
major aspects of microRNA research emerged around the 
time of the publishing of this book, or later, and so were not 
included. This is the case, for example, of the high-throughput 
sequencing of libraries by methods including pyrosequenc-
ing (a sequencing method based on the quantitative detection 
of pyrophosphate release during DNA synthesis), which have 
driven a recent round of microRNA discovery. On the theme of 
microRNA target prediction, so far methods have been largely 
dominated by the matching of the microRNA “seed” deter-
minant to mRNA target sites. Although extremely fruitful and 
insightful, some well-known examples of microRNA targets do 
not respect this “rule.” This stresses the need for prediction 
tools trained on larger datasets of biologically validated mRNA 
targets. The recent development of the mirWIP method by the 
Ambros group represents a major advance on this key topic 
and opens promising new avenues. Another recent and spec-
tacular example is the use by the Bartel and Rajewsky groups 
of quantitative proteomics to analyze microRNA targets, which 
will likely be defining contributions of this field. Hence, for the 
time being readers will still have to seek original references for 
insight on these important topics. This is an unavoidable con-
sequence of assembling a book in such a rapidly moving field. 
We anticipate that future editions of this book will expand on 
these important aspects.
In summary, we feel that MicroRNAs: From Basic Science 
to Disease Biology comes at a time when it is much needed 
by the biomedical research community. We are confident that 
this book will prove very useful to researchers wishing to learn 
more about microRNAs, to those hunting for basic protocols, 
and to those eager to integrate microRNAs into their research 
programs.
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